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Protection o the Environment

ICRP 60 (1990)
The standards of environmental control needed to protect man to the 
degree currently thought desirable will ensure that other species are not 
put at risk.

ICRP 103 (2007)
The Commission does however subscribe to the total needs and efforts 
required to maintain biological diversity, to ensure the conservation of 
species, and to protect the health and status of natural habitats and 
communities. It also recognises that these objectives may be met in 
different ways, that ionising radiation may be only a minor consideration 
– depending on the environmental exposure situation – and that a sense 
of portion is necessary in trying to achieve them.



Protection of the Environment: Protection Goals
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KAKADU NATIONAL PARK, AUSTRALIA

Mining began in the 1920s (gold) and since 19502 for Uranium



Uranium Mining and Processing in Canada
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Protection of the Environment: Goals, Evaluation

Environment

− Protection of the 
individuum

Exposure limits

Individuum

− Protection of Species
− Maintaining functionality 

of the ecosystem
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Protection Goals

Evaluation Targets
− Deterministic effects

− Morbidity, Mortality
− Reduced reproduction 

ability
− Genetic defects

− Stochastic effects



Effects of Ionising Radiation to Biota
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Threshold of statistical signifikcant effects
– 100 μGy/h (ca. 1 Gy/a)

Clear effects
– Chronic exposure (exposure time ~ lifetime)
– Doserate > 1000 μGy/h (about 10 Gy/a)



FASSET: Framework for Assessment of 
Environmental Impact

8FASSET: https://wiki:ceh.ac.uk/isplay/rpemain/FASSET



Selection of Reference Animals and Plants

− Type, species
− Size, shape
− Living area
− Potential of accumulation of radionuclides
− Potential of high external exposure
− Potential of high radio sensitivity
− Function in the ecosystem
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Vorführender
Präsentationsnotizen
Schleimhaut=mucous membrane



Determination of Reference Organism

− Terrestric living areas
− Forrest
−Agriculture

−extensive
− intensive

−Wetland
− Aquatic living areas

−Rivers, lakes
−Sea
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Selected Reference Organism
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Vorführender
Präsentationsnotizen
mammals=Säugetiere
invertebrates=wirbellose Tiere
molluscs=Weichtiere
herbivorous=Pflanzenf ressend
carnivorous= Fleisch fressend
benthic= am Meeresboden lebend



Natural Background
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Absorbed Fractions of Photons
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Exposure of Perch in a Finnish lake
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− Exposure: 1987: 3 mGy/a
2000: 0.3 mGy/a

− Exposure is dominated by internal exposure
−High accumulation in perch
−Shielding effect of water

Observation of Cs-137 in water and perch from
1987 to 2000 (Okasanen et al.)



Exposures in the 30 km zone of Chernobyl
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Deposition 
– Cs-137: 1 MBq/m²
– Sr-90: 0,4 MBq/m²

Activities in small mammals
– Cs-137 (soft tissues): 1-30 kBq/kg
– Sr-90 (bone): 2-5 kBq/kg

Exposure, external+internal
– Cs-137: 24-57 mGy/a
– Sr-90: 4-10 mGy/a

Bondarkov et al.



Exposure in the Vicinity of a Goldmine (SA)
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Contamination
– Ra-226: about 1000 Bq/kg
− U-238

RBE α: 20
Exposition

– Bush: 100 μGy/h
– Fungus (mushroom): 300-400 μGy/h
– Herbivorous mammals: 500 μGy/h

Petr and Tsela (2003)
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International Atomic Energy Agency

Thank you for your attention

karl-heinz.lehmann@tuev-sued.de

Vorführender
Präsentationsnotizen
IAEA Headquarters in Vienna, Austria.

The IAEA was established in 1957.
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